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Abstract 
This paper addresses an applied user-centered and user-experience product development process for non-physical interface 
designs. Interface design involves the design of tangible (physical) and intangible (non-physical) products. This paper highlights 
a mixed user-centered design (UCD) and user experience (UX) models applied by interface designers in an institution of higher 
learning in Malaysia. Many design processes are available and have been proposed. However, this mixed UCD and UX model is 
presently being practised by the institution for eight years now in training young interface designers. The experiences and 
observations will be shared here. This paper will first review available design processes, followed by accentuating the phases, 
techniques and methods applied for a non-physical user-centered design process. 
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1. Introduction 
In this rapidly changing and competitive world, the elements of user experience and time-to-market is 
increasingly critical more than ever before. Shelf-life of a product line is getting shorter and users are faced with a 
myriad of product features and options. All of these issues are reasons for the intense competition in the global 
market of manufactured products. Hence, organisations invest their precious resources, logistics and time seeking a 
solution to fulfil user’s needs, to provide a unique product experience and to gain market share. To identify the 
satisfaction of the user, interface designers play an important role in the design process where they practice human 
factors (HF) to ensure the design of the product simplifies life for everyone, the interaction between product and 
user is improved, to enhance the usability, and making sure that the product benefit people of all ages and abilities. 
Of course, it is best to resolve as many product and user issues as possible with little or at no extra cost. This paper 
will first review user-centered design activities implemented by interface designers during the product development 
process (PDP) in identifying and fulfilling user preferences and needs including the HF techniques practised in the 
HF field. Subsequently, the paper will addresses an applied user-centered design (UCD) development model for 
non-physical interface designs.   
2. Design Processes and Approaches 
Early design processes have been well documented, successfully implemented and used in the HF field. Khong’s 
(2000) review on essential user-centered techniques applied in the human factors field suggested that the Product 
Development Process (PDP) model recorded by Pugh (1991) can be considered as the fundamental concept for 
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further discussion in his article. The PDP published by Pugh (1991) consists of several core and main iterative 
design stages. They are Market, Specification, Concept Design, Detail Design, Manufacture and Sell. Though 
Pugh’s PDP may not entirely be observed in practice, but it is assumed that the core stages of the iterative PDP will 
consider most of the design aspects as conducted in industry and professional practice (Khong, 2000). Khong (2000) 
went on to review various user-centered techniques due to the lack of formal documentation on available HF 
approaches explicitly employed by designers. These techniques can be individual methods or those reported in 
magazines, proceedings, journals, trade literature, etc. The HF techniques compiled and summarised by Khong 
(2000) as static and dynamic simulation, sketch analysis or tracing or life drawings, documentation methods 
(interviews photography, time lapse studies, etc,), physical or computer-aided model making (visualisation, 
superimposed visualisation, etc,), ethnography, empathy or role playing method, usability or user analysis, user 
poling or surveys (statistics, word clouds, etc,), task analysis and simulation, scenario building (narration or 
storytelling), market research or trend mapping, function diagrams or functional analysis, prototyping (lo- and hi-
fidelity), and anthropometry. It is important to note that these techniques are practised in many user-centered PDPs 
to-date. Currently, there are several successful product development or design processes adopted and employed by 
practitioners in the world. Ulrich and Eppinger (2000) have an approach suitable for developing physical goods 
where user needs are quite concrete and can be elicited from customer statements gathered from interviews. The 
PDP model described by Ulrich and Eppinger (2000) has been implemented by Lopez and Wright in 2002 titled, 
“The role of rapid prototyping in the product development: A case study on the ergonomic factors of handheld video 
games”.  
According to Kankainen (2003), traditional user-centered methodologies have been developed for system-level 
and detailed-level practices, and not for concept-level design. Plos and Buisine (2006) proposed a design process to 
design mobile phones for the visually-impaired, hearing–impaired and elderly peoples. Plos and Buisine highlighted 
that the users’ needs were supported and represented via design mock-ups. They adopted a process based upon 
usability and design styles. Wong, Khong and Thwaites (2008) also provided some insights in applying a user 
interface design process model for a mobile community project for the deaf. The paper discusses the opportunity for 
Malaysian disabled communities to leverage on a mobile social network to enhance their social relationships. By so 
doing, they reported that the deaf community was able to improve communication in their daily lives. This is 
discussed in context of a developing country with relatively low computer-Internet penetration, but high mobile 
network growth. Their paper described designing a mobile social network for the hearing impaired users in Malaysia 
to bridge the communication gap between the deaf and hearing groups by adopting a user interface design process 
model. 
3. UCD and UX Approach in Interface Design 
Through observations and experiences dealing with user-interface practitioners and various design processes, a 
mixed UCD and UX model is described here for interface design practise. This model is currently being practised at 
a higher learning institution for training young interface designers for non-physical interface design. The essential 
categories of the UCD model include the following core, iterative components:   
3.1. Design Project Briefing 
The project brief might be described as the overview of the project before deciding on the best PDP to 
implement. This includes making references to what should be done, how deadlines are set and what resources are 
required. The project brief outlines the most important and pressing issues regarding the current project. This 
includes defining the brief and understanding global and local issues. The main exercise in this part of the process 
also includes defining design objectives, understanding client’s needs, understanding internal resources, logistics, 
finance, and institutional affordances towards the project brief. Some existing project and product management 
techniques are adopted at this stage according to the scope, length and breadth of the project. It is at the project brief 
stage that several big ideas are fashioned, focusing around the central theme or client requirements. Initial market 
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insights will be helpful at this stage to launch and mould the preliminary stages of a PDP for the project. Insights 
may come from subject matter experts or experienced project leaders, consultants and designers in the field. This is 
also the stage for crafting up a unified project schedule or timeline for the design team involved. 
3.2. Market Research and Positioning 
It is proposed here that user interface designers should be aware of the market needs and to compare existing 
designs in the market, if any. The market positioning and comparison between proposed design and any existing 
designs can be made in each task, target user, interface, mobility, technical specification, and even manufacturing 
costs. Although companies may obtain market and consumer information from external sources, it is advisable that 
interface designers have first-hand information about user needs, use scenarios, market trends and public acceptance 
to certain fashion statements. From the market positioning exercise, designers will be made aware of socio-tech 
issues, market-related issues, human-machine interaction (HMI) matters, and expected ease-of-use by potential 
users. The process should provide enough information to the design team to develop a positioning statement for the 
entire design project. Figure 1 (A) shows an example of a designer’s probe into the market trend, competition and 
segmentation of public information kiosks as viewed through a collage of images.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Market research (A) ; user persona (B) and narration (C) (courtesy of Interface Design, FCM, MMU, 2012)   
 
Once the design team has developed adequate user, design, market and technical outline for the design project, it 
is proposed that designers begin formulating suitable design contexts to approach the design problem. It is important 
to note here that designers can revert to the project brief or have discussions with their client(s) at any point of the 
process. Moodboards, image panels and color schemes are used by designers to identify with their proposed design 
solutions and sometimes to help align the overall direction of the design team. Some designers also prefer to address 
technical and design needs at this stage in the form of a product design specification (PDS). A PDS is created at this 
point to assist designers in quantifying the technical, environmental, manufacturing, maintenance, operating system, 
etc. requirements in their proposed user-centered design solution. It is a living document, ie. is updated regularly, 
until all beta prototypes of the non-physical interface designs are completed. 
3.3. User Analysis and User Profiling 
Designers need to identify their target users during the design process either in design, system or interface. These 
user profiles are based on the characteristics, interest, cultural beliefs, gender, social groups and lifestyle of the 
target group. In some cases, the target profiles are identified according to market trends and fashion statements. 
Designers need to analyze the potential users for their proposed design via questionnaires, discussions, and 
A B C 
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interviews, where in some cases these profiling activities are outsourced. Some interface designers are known to 
produce task analyses and workflows at this stage to capture existing user task models. Figure 1 (B) shows an 
example of a user persona and profiling exercise. Following the compilation of user’s profiles, user needs and 
having understood the context of use, designers should progress forward to create narration boards Figure 1 (C) 
depicting user scenarios. This method of empathising users and their situations with regards to the need of the 
product or services being designed is important to communicate with the rest of the design team. It also helps to 
contextualise the trend, mood and highlight potential design issues. Alternatively, designers may also revert to their 
positioning statements if updates are required. 
3.4. Concept and Idea Generation 
Here, the design team formulate and relate ideas, that is providing ideations and visualisation of human-machine 
interactions. These usually appear in the form of sketching and presentation techniques. Specific interaction sketches 
or annotations are provided to conceptualise part(s) of the human body interacting with the concept. An example of 
this is the use of sketch analysis by interface designers, as shown in Figure 2 (A). Designers can study the human 
posture and consider some level of human anatomy when they are manipulating their designs through sketches, and 
to ascertain how the user interacts with the design. This method is important in the ideation stage, where it helps 
designers to quickly explore ideas via sketching. Sketches of screen-based annotations showing user interaction with 
proposed graphical user interfaces (GUI) are generated in the process. In information architecture, designers will 
compose a series of alterations to generally acquire, code, store, recall and decode information about the relative 
location, size and attributes of screen-based phenomena in their everyday spatial environment. It is an abstract 
representation of a system which identifies the components and the nature of their interrelations. For certain GUI 
development, this stage may also include the mapping of the use-process, moulding of a suitable information 
hierarchy, and development of the overall information flow of the system. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Sketch analysis (A); hi-fi prototype (B) and user testing (C) (courtesy of Interface Design, FCM, MMU, 2012)   
3.5. Evaluation and Feedback 
This stage of the UCD model for non-physical UI design is iterative and conducted alongside with concept and 
idea generation. User interface designers may utilize interactive and modeling software to develop beta versions of 
product simulations. This is to determine, to some level, the efficacy of the proposed non-tangible digital appliances 
with a sample population of its intended user profile. This level in the design process considers the actual look and 
feel of the final GUI based on the findings developed during the usability testing. Designers should provide low 
fidelity (lo-fi), wireframe models, and high fidelity (hi-fi) (Figure 2 (B)) prototypes to gauge user feedback and 
design efficacies. The design team should also develop design prototypes in various materials such as plasticine, 
A B C 
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clay, wood, paper clay and foam, or even using rapid prototyping equipment for tangible design proposals. This 
method illustrates ideas or features to test various aspects of the design. Designers gain feedback from potential 
users, allowing them to refine ideas and improve features before producing working prototypes. A more 
conventional form of obtaining user feedback as practised by usability practitioners is by conducting user testing. 
Figure 2 (C) shows an example of an output from a user testing conducted by an interface designer. It is expected 
that the design team should have either a working prototype (screen simulation or on-device simulation) or a beta 
version of the proposed GUI at this stage in the process. A pre-survey questionnaire should be developed and the 
subjects approached by the design team for evaluations should sign a consent statement. Most user testing will 
require some form of recording and subjects must provide their consent in participating in the exercise.  
Larger design establishments usually outsource user testing to market survey and research companies. However, 
it is proposed here that interface designers will gain greater mileage in the UCD process if they themselves 
conducted a simple user testing together with a usability expert. By doing so, designers will receive users’ feedback 
first hand and this helps in expediting the development process. As the process is iterative, designers can retreat to 
any stage earlier in the process to update, relate and refer to previous information. Though the implementation and 
the application of UCD methods may slightly differ, each of them is established to cater to the individual 
preferences in the path of designing. However, the ultimate objective of these methods is to provide a framework to 
design an innovative product that satisfies the needs of the customers and to bring maximum profit margin to the 
company. However, the iterative UCD process described here will not include the sections on selling and marketing 
as outlined in Pugh’s (1991) process as the objective of this paper is meant to view design processes and techniques 
from a user-centered design and ergonomics point of view. 
4. Summary 
The mixed UCD and UX model proposed here is practised at an institution of higher learning for training young 
interface designers, and is holistic and iterative in nature beginning from the start of a design project. It encompasses 
several user-centered and HF-related methods throughout the design process. This paper also reviewed PDPs 
available in the literature and in industry, and shares an applied UCD-UX model in interface design practise. Further 
development of the UCD model is possible such as quantifying its validity, its extent of use and its feasibility in 
various context of use. Applied HF methods are proposed to be applied in the various stages of the model. An 
important factor is that the UCD model for interface design must provide flexibility, sustenance and scalability. 
Several design processes are available in the literature and in the design industry. Interface designers face the 
challenge of providing solutions to physical (tangible) and non-physical (intangible) products. Design processes are 
usually implemented to provide a structure, map, planning and some form of cognitive feedback to the design team 
within an organization to achieve desired results. However, it is observed that the adoption of a UCD process model 
should not be taken lightly as it involves all levels of an organisation’s commitment to make it feasible in due 
course. Further work will also look at the level of possible adoption, return on investment, institutional affordances 
and other external factors. 
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